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JP03-094852U, Sep. 27, 1991, English Translation from the 
line 12 at page 7 to the line 2 at page 9 and Figs. 1, 3, 
4 , 6 and 9 . 
Embodiment 

An embodiment of the present device will be 
described with reference to Figs. 1 to 3. Sections 
Identical to the sections shown in Figs. 4 to g are 
denoted by identical symbols. Although, similarly to the 
case Illustrated by Fig. 5, a reference signal of three 
delay and three advance chips is also employed in this 
embodiment, prior to addition by adders 8, 9, the signal 
is multiplied by appropriate coefficients by coefficient 
multipliers 10, 11 , 12, 13. More specifically, taking the 
chip number as the coefficient, while a 1-ohip delay 
signal and 1-chip advance signal are unaltered 
(equivalent to a coefficient of 1), a 2-chip delay signal 
and 2-chip advance signal are multiplied by the 
coefficient multipliers 10, 11 by a coefficient of 2, and 
a 3 -chip delay signal and 3 -chip advance signal are 
multiplied by the coefficient multipliers 12, 13 by a 
coefficient of 3 . 

The signal multiplied by the coefficients in this 
way are added by the adders 8 , 9 at the delay side and 
advance side to form the reference signal, which is then 
supplied for multiplication by multipliers 1, 2 with a 
received PN signal. Further, a delay time control output 
is obtained by the antiphase addition of the multiplied 
value of the delay side signal to the multiplied value of 
advance, side signal by the adder 3 and th en integration 



by a loop filter 5. 

The delay discrimination characteristic in this case 
is shown in Fig. 2. That is to say, the range across 
which a delay time control voltage D (t) is output is 
enlarged to -4A < t < 4A, and it is apparent that the 



1 



NO. 723 7 P, 4 



linear range thereof, which, is -3A < t < 34, i s three 
times larger than the range achieved in the prior arr . 
FIG - 1 

5 : LOOP FILTER 

A: REFERENCE SIGNAL 

B : DELAY 

C : ADVANCE 

FIG. 2 

A: CONTROL VOLTAGE 
B: ERROR TIME 

FIG- 3 

A: CONTROL VOLTAGE D (t) 
B: DEMODULATION SIGNAL 

C: CHANCES IN TIME DELAY OF CLOCK FREQUENCY MODULATION 

SIGNAL 

FIG. 4 

A: RECEIVED FN SIGNAL S(t) 

5.- LOOP FILTER 

B : REFERENCE PN SIGNAL 

C : DELAY 

D : ADVANCE 

FIG . 6 

5: LOOP FILTER 

A i REFERENCE SIGNAL 

B : DELAY 

C : ADVANCE 

FIG - 9 

A: CONTROL VOLTAGE D (t) 
B: DEMODULATION SIGNAL 

C: CHANGES IN TIME DELAY OF CLOCK FREQUENCY MODULATION 
SIGNAL 
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JP03-094852U, Sep. 27, 1991, English Translation from the 
line 12 at page 7 to the line 2 at page 9 and Figs. 1, 3, 
4 , 6 and 9 . 
Embodiment 

An embodiment of the present device will be 
described with reference to Figs. 1 to 3. Sections 
identical to the sections shown in Figs. 4 to 9 are 
denoted by identical symbols. Although, similarly to the 
case illustrated by Fig. 6, a reference signal of three 
delay and three advance chips is also employed in this 
embodiment, prior to addition by adders 8, 9, the signal 
is multiplied by appropriate coefficients by coefficient 
multipliers 10, 11, 12, 13. More specifically, taking the 
chip number as the coefficient, while a 1-chip delay 
signal and 1-chip advance signal are unaltered 
(equivalent to a coefficient of 1 ) , a 2-chip delay signal 
and 2-chip advance signal are multiplied by the 
coefficient multipliers 10, 11 by a coefficient of 2, and 
a 3 -chip delay signal and 3 -chip advance signal are 
multiplied by the coefficient multipliers 12, 13 by a 
coefficient of 3. 

The signal multiplied by the coefficients in this 
way are added by the adders 8, 9 at the delay side and 
advance side to form the reference signal, which is then 
supplied for multiplication by multipliers 1, 2 with a 
received PN signal. Further, a delay time control output 
is obtained by the antiphase addition of the multiplied 
value of the delay side signal to the multiplied value of 
advance side signal by the adder 3 and then integration 
by a loop filter 5. 

The delay discrimination characteristic in this case 
is shown in Fig. 2. That is to say, the range across 
which a delay time control voltage D (t) is output is 
enlarged to -4A < t < 4A, and it is apparent that the 
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linear range thereof, which is -3A < t < 3A, is three 
times larger than the range achieved in the prior art . 
FIG* 1 
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LOOP FILTER 
REFERENCE SIGNAL 
DELAY 
ADVANCE 



FIG. 3 

A: CONTROL VOLTAGE D (t) 
B: DEMODULATION SIGNAL 

C: CHANGES IN TIME DELAY OF CLOCK FREQUENCY MODULATION 

SIGNAL 

FIG- 4 



RECEIVED PN SIGNAL S(t) 

LOOP FILTER 

REFERENCE PN SIGNAL 

DELAY 

ADVANCE 



FIG. 6 

5: LOOP FILTER 

A: REFERENCE SIGNAL 

B : DELAY 

C : ADVANCE 

FIG. 9 

A: CONTROL VOLTAGE D (t) 
B: DEMODULATION SIGNAL 

C: CHANGES IN TIME DELAY OF CLOCK FREQUENCY MODULATION 
SIGNAL 
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